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Absolute Radim_rk Calibration of Solar Extreme

Ultraviolet Spectr, meters

I.IRTROI_ JCTION

Accunte solarextremeul_rm_olet(EUV) _ i_ dataareneededforrcscKchinm_.

__m_dsoric, md la4_mm. p_'sics,u wellu forsp_e _mth_ fm_cms and

olpcmu_s _d u_k_. Because of _ I_f,0_mcc _ m.o_oi_ _ rc_dibmi_
mc_ods aad c_abili_" arc a _ p_cqw'tc for such _a_rm,am. In _s _ r_an_
pmgtm_ v_ slmJied _ far m-tobit radiamet_ mu_ompm'mms md cah'hldax, m_ coliabora_ m d_

radmmm_ r.aigmmQaoft._ Uhra,;ioi_ CommW_ S_ (UVCS) now _g _ solar
from th_ _A._TASA SOHO ram_.

" _'rHOD$ FOR IN-ORBIT RADIO_,_'TPdC CALIBI_,TIONdb.

"l'krre m'e_-o _u_.-_ for EUV _ cali_ <x_ usesa sCm4a_ souBn:tof
s_cu'al_; theods_r,m abs0tu¢ dmct_. Eachnmthodhasadv_s andd/s_k'_,c,, d_."cover

s_m_,h_ d/_ _m,dm_h rzn_csmd thc_ arediffem_cMi_ pom_ widm._eaca_range.

2,l T_ 'Stxmtard'Sow_ of ELW Spec_'_ _

h_' calhndcEUV s_ _ Iramfa staml_d _ m small md ruBBedhas_ cv_cL
_z_L, and calibrat_ urns8 tl_ BESSY __ rxd_u sommeI_,..a t_m ol'sc_sts from the

to ",Lusas fl_ P'rB BF,_Y/Hm_ (PBH) EU'V smm_ TI_ mms,_a canw.s o_ mmy lines, mm_"
n=so_,_c¢_ of_utr_ sm_,, o_dm_X.-iomnxlm,:-g_ m. Alxu 50 Imm, roul_,.¢_ml_,'_xrE_d
m tlz_m'dm_h rm_ _ m I.',0a_,_ ud_md_ rod,_ hmc bc_ _cctcd fo__ mlihntmn

p_x_s(Kutlan_ K_m, Hub_ & WeM_ 1996). Tls¢_ rm_ _,_ Solar u_u-_-ml_ Memuccm_
of Emitt_'d P-a_mion (SUMER) aml UVCS SOHO mmwmsm cambe,uc_d_." cm_d wNh stn_mglacs
¢mmcd I_.,the _ We _ and ev_duate, t a _'_ _,_u_ of thePBH sou_ m order m

_h_lh_r it,_,_auldib_ suilabk foc m-fliBi_t radmmca_ ¢ab'br_.
TI_ F_H _ mllu¢_ suwdmd _. _eod¢ _ cx_mmm_, m.ulablc m mcal/br_cd form from

M. K,x:k x the Uaiv_sitv of Hmmm_. C_ oI'_ mu:m ,s p_onmd oe a 'c_mm_a_r bDs _'
the PTB Radicmcm' Ldbonm_. •m BESSY (_ Kf_ & Wcad_ Iq94) vsa_ facil¢_ _'ciocx_L m i_rt.
m _xdhboratioa m& tl_ SOHO mmioa. As part of _ ¢alilx'mom of th_ SOHO spcmmc_K
msmmm_ _ln_BESSY _ Ladbormx_. cM/brm_ c__ of th_ PBH EUV source coup_ _,J_
• l.m focM-kalph,17100. _ minor. ${x_nl.lm_ flux,,,almsp_ an:. cmacar'abk tos_ line

m-adzam_ at I AU _m mcgm,xl ov_ tbe - I cm,ham,_ of din odlamacd h,_m. were im,,_l_t
Wth fmd_ from dm srmL _e _ r_o q>eca_ rad/m_ so_ro_ from Prof. K_ azd two m_ors

hum0_l_sSY_.IAb. Omsmmm_mr_w_sd_m_wm mAugust 19 I a_l
w_ ue_l 'm is' intl_ _ _ m sect 2.3.T_ _ w__ m July. 1993 ,I BL'SSY m
c_labormmn _wh 01¢ SU'MER/SOHO _ m:_nnU,mmd ddr,_m_l to us in the Fallof 1993to be reed fm

dlmmamm of UVCS m tl_ _ of iu r, diomm'ic srak: v,_th that of Sb,'ME_ TI_ m_ad_br.tad
_ '_m usod for ahgnmm_ st_ ievd d_d_, and o_

2.2 _ _ forEUV R_lumon

R.Im_pm _ dumd)crs, or S_mon _ (S_a_ 1967L mrm_ me ofth_ fact tl_ mt_dc_l

I_amm ImMua: a kn_'a mmlasr of m ,a4_n d_. Imsa through m opticaUy.,thK:k _k of _. Fa _h_ rare
imm, _is'quxmma 5_d' per plm_n m 1.0. _.e., cme _ produc_ ome _. Ics_mon cl_,mbcn m _o
wr.JI..ch_ that d_. ire th_ _ for _ r.d_ of the I_xo&ode 'mmd_ EUV de_ec_s

_m, id_ by NLST a_ tbad'o_ hart la_maal for use in oa-odat radammm cMdmm,m of _ma]ma.'ms.
_/¢_ the_ _ md _mmv_.' _ would bem,.'ailal_ from ink',rod c.x_uwms

of rarcpsm md the thin nmal fllra filt, a.s that arc ua_l to coma.ain d_ gas. The uxuamon cross mmd



_ dam,._n: _,_uld:_ finn-:_:'_:scgnuftc ]i_ md from tra_ cat_. Ooe reset of out s_."
v,,-_that the co_ could x_,orkbat that dg avatlabili_' (Sla'in8 1994) o/'_0¢ge-<l_ficd thin film fdu::n_that
could be reed to define a nunlba ddmmm sa_Imstb brads had not bern venf_ fct exmaVle, _¢ Icimed from
the EU%'E_ Ne_s_xter of Alml 12, 1994, thst _.. st_dl ;reshiPes ma3,dm_k_ mtbete fdttn.

W'e ¢:xmm'_rod the aVpa,-w_ sho,wu sch=aat_alb.' io Fig. I k,- our _ _ and
imu'om_rncn of the t_vocompleugma_." ,nmlxxb fog m-orbit radionzug cah_ of immm=_ for
_tht fWl-di_sl:e:trdb',n:s_dsdar EUV flux from 10w 125 nnt. The thReeU_lor _ are
showa: a calilmaed-scurc_'maxet com_ a _/filttr meckmis_ _ a _.

u,,:mafi._a,bo,t I cm, htulxs_t,_rSulfotclmty.. Tl__r_datx= source_nunor._md6J_=r_hcc/,rc,,/lenc|os=d

coums_ d_ector for the speatrome_ hax_:_ omme_ The _ n_xlificmous resulwl m _h_oq_n'm;e_ofa
¢,'sds_v_Hooum slas:ax,tmq_ wnh the opu_al _ of_e _ rmdma_ _ x_'vm_ as tht =xtm_ sht

3. CALIBRATION

The calibration and charac_ of the radiance stmda_ w_re completed m July. 1993. Th=
wavelces_hruse_m 50- 13Onto ._,:remdtof_3medmnl_m the_ mod_ficatiom _e
nmdemour cabbrm)on_-up. The PBH ]EUWsou_cc_ u_:i her=m 1995 m the 6rod c_d_k).<md _e_t of the
LNCS: _(Kohle_al 1995).

4 OTHER I_.I,A'I'ED AC'i_qTIES

We pmictp_xl with Drs. Jm," Holb_ md Bill Saodd of d)c Lure" & Flmeuu3.' Labortt_. ' at the
Umvt_av of Anmoa, m expk_n_ the idea of uamg the allra_x_iet W__ ul_mx/t:t
stx_troa_ters <LNS_ _a t_ V_.a_=- S_fl foe sokwr ELW r_'. _ _ h_'¢ Ixcn
rm_mmncaib," toddlefor_,,_+ _ md mc thcmfore _ of nakmg ;or_tem. r_ecae __ o1"the
sdar+_cu'din'adtm_ between50,,,,d 17Onto. lfthed_ux:_oneffm::Zao_ of the LWS v,¢remafima_thmugh

:.at ti_ twne_ _ng d_,sreport, the Sf+g40 had l',ecn pls_,M m orbtt and UVCS had ttmo_fulh" seen "fi_a
light" _n I_h tl_ [?.'-a end OV] chal0ncls.



a ckxlicat_lprogmn ofuadudliS_Ls._d ,fa caml_gn of rogulwVoyager obsanli<ms of theSua w_re

im_i_od,some ol'tl_N_h fortimel_',kmlHesm solKEL_ fluxdataco_klha_ l>am_" _ inthis

m
1992, a_L _), TIw Ninth W_ _ lhe V_mm _ Cahbmxm of Spt_ E_ Boulder, CO,
Mw_ i_3. Thcrcfcrugatotl___atgm_ 5.

In 1991, Sm_ _ o_ tl_NASA _ Wodm_ _ (SWG) forSOURCE. The SWG

_ _m_If_r _8_I_ cd_r_um malhodsf_r_I_ ELrV snocual_ md _ ourconcq_

foron-bo_l '_ _ _ u_l n_-_ _ _ _ tl_ 'su_' p_k_ South

rqpn_smusltl_SOURCE SWG atthetw_ _ _ mcmiomd _o_ _xl prc_mus_t _ on
SOURCE atboth.
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